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Digital Preservation Practices among 
Midwestern Four-year Public Colleges and 
Universities
By Matt Gorzalski
ABSTRACT: This article is the result of a study to survey the landscape of digital 
preservation practices and infrastructure at midwestern four-year public colleges and 
universities. It summarizes the staffing, tools, policy, and procedural characteristics 
of the survey population, compares these results to previous studies, and questions if 
a model for a successful program has emerged. The article concludes by arguing that 
instead of measuring digital preservation program development to existing ideal models, 
resource-strapped archives will better assess progress using a matrix linking reason-
ably achievable infrastructure and workflows with corresponding, categorized levels of 
financial, technical, and human resources.
Introduction
Much has changed since Lisl Zach and Marcia Frank Peri’s 2005–2009 study of college 
and university electronic records management programs found that “no uniform solution 
appears to be available for developing and implementing a successful ERM [electronic 
records management] program.”1 Popular open source tools such as BitCurator and Ar-
chivematica and vendor services such as Preservica and DuraCloud now allow archivists 
to automate the acquisition, processing, preservation, and accessibility of born-digital 
and digitized records. Continuing education opportunities have also emerged, notably 
the Society of American Archivists’ Digital Archives Specialist program, which have 
strengthened archivists’ practical skills and knowledge about digital records manage-
ment.
Despite these advances, many archivists remain challenged by dwindling budgets, lack 
of institutional support, and limited technical knowledge, all of which hinder the devel-
opment of digital records management programs at their institutions. This article is the 
result of a study to survey the landscape of digital preservation practices and infrastruc-
ture at midwestern four-year public colleges and universities. It was conceived during 
the author’s ongoing efforts to develop such a program at Southern Illinois University 
Carbondale (SIUC) during the 2015–2017 state budget impasse. The article summa-
rizes the staffing, tools, policy, and procedural characteristics of the survey population, 
compares these results to previous studies, and determines if a model for a successful 
program has emerged since Zach and Peri’s study.
Literature Review
The literature on the challenges and strategies for archival management of electronic or 
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born-digital records is voluminous, multidisciplinary, and often multi-institutional. It is 
difficult both to describe the universe of literature on this topic and to isolate research 
on these activities occurring solely at colleges and universities. This literature review 
frames the author’s study by brief ly highlighting significant research initiatives and 
selected college- and university-specific case studies, followed by a review of previous 
surveys on electronic or born-digital records practices and infrastructure. 
The arrival of personal computers in the 1970s2 brought electronic records issues to the 
forefront of archival discussion. Since the 1980s, the National Archives and Records 
Administration, granting agencies, state agencies, and archivists have held conferences, 
published reports, and engaged in research aimed at understanding the complexities of 
electronic records management and preservation.3 The National Historical Publications 
and Records Commission (NHPRC) developed a seminal electronic records research 
agenda that funded or influenced many projects including those at the Minnesota His-
torical Society, the University of Pittsburgh, and the University of Michigan.4 Archi-
vists at the University of British Columbia also used NHPRC funding for InterPARES, 
a multiphase project that tested diplomatics in digital environments and developed 
requirements for preserving authentic electronic records.5 The results of these projects 
largely established the foundational knowledge necessary for developing and refining 
digital preservation best practices and tools.
Electronic records challenge all facets of archival work, and the literature ref lects this. 
Broadly, archivists have explored issues concerning the records life cycle versus con-
tinuum models, preservation of electronic media and file format versus file content, 
appraisal and custody, arrangement and description, authenticity, advocacy and pro-
gram building, access systems, and education.6 Several case studies report the activities 
at specific colleges and universities. Archivists at Indiana University (IU) tested the 
Pittsburgh Project’s functional requirements for evidence in recordkeeping on IU in-
formation systems, a project that provides guidance on functional analysis of electronic 
recordkeeping systems.7 Leaders of the Preserving Digital Objects with Restricted Re-
sources (POWRR) project offered strategies and tool analyses for archivists challenged 
by limited financial, technological, and institutional support.8 Others in higher educa-
tion have described approaches for managing born-digital institutional and personal 
records, websites, research data, and e-mail, many of which are featured in the Society 
of American Archivists’ Campus Case Studies series.9 The progress made in these areas 
of theory and practice has shaped a consensus of best practices for electronic records 
management.10 This and the development of software and continuing education courses 
have empowered archivists in establishing born-digital preservation programs.
Several studies have examined the overall state of digital preservation programs. The 
2006 A*CENSUS and 2010 Taking Our Pulse surveys revealed similarities in the 
percentages of respondents identifying electronic records as the top (39%) or second 
greatest (38%) challenge facing the profession, with 38.5% and 35% reporting active 
work with electronic records, respectively.11 A 1998 survey of Research Libraries Group 
members found that while two-thirds (66%) assumed responsibility for preserving 
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digital materials, shortfalls existed in policy development and staff expertise, as well as 
concerns about the ad hoc nature of preservation strategies.12 The absence of policies 
and procedures is a recurring theme in nearly all studies. Surveys in 2002 of academic 
libraries and 2013 of Association of Research Libraries (ARL) members on digital im-
age collections found that only 6% and 37%, respectively, of respondents had preserva-
tion policies or procedures for digital materials.13 A 2002 survey of university archives 
and records programs identified several familiar obstacles: lack of policies and proce-
dures and miniscule influence in their institutional information infrastructures.14 A few 
years later, Zach and Peri’s study of North American college and university archives and 
records management programs found no increase in the percentage (49%) of reported 
electronic records management programs between their 2005 and 2009 data sets.15 
More recent studies provide a comprehensive picture of ARL members’ digital preserva-
tion programs. SPEC Kit 325 noted that 80% of respondents preserve digital content, 
90% engage in local-level preservation activities, and 44% had begun policy planning.16 
SPEC Kit 329 reported 92% of respondents “already collect born-digital content” and 
that these institutions had made significant progress toward digital preservation policies 
and procedures.17 These SPEC Kits and the Zach and Peri study will be revisited when 
discussing the results of this article’s survey. 
Several additional surveys have targeted specific aspects of digital preservation. Michèle 
V. Cloonan and Shelby Sanett’s survey concluded that common preservation strate-
gies failed to meet the conceptual requirements for authentic electronic records and 
discussed the dearth of digital preservation cost models.18 A PREMIS study noted 
emerging trends in the use of preservation metadata schemes and types of metadata 
within digital preservation repositories.19 A related 2008 study of institutional reposi-
tories found that “IRs have not become the equivalent of trusted digital repositories,” 
despite preservation being a recognized significant component of IRs.20 Susan E. Davis 
found that “collecting repositories” generally acquire digital records from external 
donors on an ad hoc as opposed to a policy-driven basis, a consequence of archivists 
being overlooked during institutional policymaking.21 The National Digital Steward-
ship Alliance published studies on its members’ digital storage infrastructures, revealing 
encouraging progress despite minimal adoption of trusted digital repository standards.22 
Other surveys have focused on data curation, web archiving, and staffing for digital 
preservation.23 When considering the case studies together with the findings of these 
surveys, they demonstrate overall increasing sophistication in the development of digital 
preservation policies and procedures. However, the degree of progress is not universal 
among archives of all sizes and resource levels, and every digital preservation program 
includes areas of weakness that need improvement.
Study Scope and Methodology
This study is a survey of digital preservation practices and infrastructure at midwestern 
four-year public colleges and universities. The author chose this population because 
many midwestern states face similar demographic and economic challenges. As the 
Midwest loses population to the West and the South, the resulting decline in workforce 
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slows economic activity, reduces state government tax revenue, and increases financial 
pressure on public institutions that rely on state money.24 Illinois led the nation in popu-
lation loss in 2016, and its universities were hard hit by the 2015–2017 budget impasse, 
suffering an aggregate 61% budget cut in 2015–2016 alone.25 When compared to the 
last budget in FY15, SIUC endured a 71% reduction in state appropriations for FY16, 
followed by another 10% in FY17.26 Higher education in other midwestern states has 
faced severe budget challenges in recent years.27
While attempting to develop a digital preservation program in this environment, the 
author became interested in how similar programs fared at other midwestern institu-
tions. The author distributed a 33-question survey to 129 archivists and librarians 
employed at four-year public colleges and universities in Midwest Archives Confer-
ence (MAC) states. Limiting the study population to institutions in the MAC region 
facilitated a workable data set. The survey was divided into seven sections, the results of 
which are discussed below: “Background Information”; “Staffing; Policies and Proce-
dures”; “Acquisition, Ingest, Preservation, and Access”; “Digital Storage”; “Sustainabil-
ity”; and “Conclusion.” 
The author identified the colleges and universities using lists by state found on Wikipe-
dia.28 He then consulted staff rosters to identify the appropriate individual to complete 
the survey for each institution, based on department (archives, preservation, and special 
collections) and job title. The targeted job title was electronic records archivist or a 
similar title such as preservation librarian, digital initiatives librarian, digital archivist, 
or university archivist. The author made presurvey contacts with a number of individu-
als to verify that they were the people most appropriate to complete the survey. This 
resulted in a few changes to the original recipient list. The survey was open for a three-
week period from September 6 to 27, 2017.
Survey Results—The Big Picture 
The survey returned 44 completed and 10 partially completed responses for a total 
of 54 responses and a 42% response rate. Fifteen of the fifty-four respondents (28%) 
represented ARL members. Figure 1 depicts the geographical distribution of respon-
dents. Respondents were asked to indicate the size of their institutions based on current 
student enrollment; the majority represented midsized or large colleges and universities 
(see figure 2).29  
Most respondents (n = 46, or 85%) reported that they are at least planning for a born-
digital records preservation program. More specifically, when presented five defined 
categories and asked to choose the category that best described the developmental stage 
of their program, the results were as follows: 8 (15%) selected “No Current Efforts”; 16 
(30%) selected “Planning Stage”; 20 (37%) selected “Early Implementation”; 10 (19%) 
selected “Refining and Maturing”; and none selected “Full Implementation.” When 
these categories are considered in the context of institutional size based on current 
student enrollment, the results indicate that larger institutions with presumably greater 
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Figure 2: Size of responding colleges and universities based on current enrollment
Figure 1: Geographic distribution of responding colleges and universities
staffing and financial and technical resources operate more mature programs (see figure 
3). Institutions with more than 20,000 students comprise 80% of respondents among 
the “Refining and Maturing” developmental stage. Institutions under 10,000 students 
steadily decrease in percentage of respondents as program developmental stages prog-
ress. Midsized institutions (10,000–19,999 students) span all developmental stages, but 
as expected, represent the largest percentage of early implementers. 
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Figure 3: Relationship between institutional size in student enrollment and developmental stage of born-
digital records preservation program
It is encouraging that 85% of respondents are at least planning for a born-digital 
preservation program, of which 65% (30 of the 46 respondents) have begun preserva-
tion activities. These numbers are similar to those in studies of ARL members. SPEC 
Kit 325 reported 80% of respondents were “actively investing in the preservation” of 
digital content and 16% had begun planning, and SPEC Kit 329 noted that 92% “collect 
and manage born-digital materials” and 8% planned to. Archivists appear increasingly 
confident in managing born-digital records since 2010, when Zach and Peri found 
only 49% “reported having a formal ERM program either in place or in the planning 
stages.”30  
Staffing
Fifty respondents answered the question “Does your repository/institution employ an 
electronic or digital records archivist with the primary responsibility of acquiring, pre-
serving, and providing access to born-digital records?” Of these, 84% (n = 42) responded 
“no” and 16% (n = 8) responded “yes.” Contrary to expectations, larger institutions were 
not more likely to have an archivist primarily responsible for born-digital records. Of 
the 8 “yes” responses, 6 represent the 20,000 and above and 2 represent the 1,000–4,999 
student enrollment categories. However, the data do show an increasing likelihood 
of employing a dedicated electronic/digital records archivist as programs mature (see 
figure 4). Zach and Peri similarly observed a positive relationship between employ-
ing a dedicated records manager and the presence of, or plans for, an electronic records 
management program.31  
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Figure 5 shows the positions responsible for managing born-digital records at 44 in-
stitutions not employing an archivist for this purpose. This survey question permitted 
multiple selections. “Other Archivist” included options such as university archivist or 
collections archivist, and “Other Librarian” included options such as digital initiatives 
librarian or digital repository librarian, among others. Those selecting “Other (please 
Figure 5: Positions responsible for born-digital records at institutions not employing a dedicated 
electronic/digital records archivist
Figure 4: Relationship between developmental stage of born-digital records program and employment of a 
dedicated electronic records archivist
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specify)” often described collaborations between archivists, librarians, preservationists, 
IT professionals, and even paraprofessional staff. It is expected, however, that dedicated 
electronic records archivists also collaborate with stakeholders at their institutions.
The comparison studies confirm the variety of positions involved in born-digital records 
preservation. Zach and Peri (2010) noted that appraisal and acquisition decisions were 
made by archivists, campus departments, legal counsel, risk managers, and financial 
administrators in institutions without records managers. For these same functions, 
SPEC Kit 325 listed digital initiatives librarians, collections managers, special collec-
tions librarians and archivists, content providers, and administrators. Likewise, SPEC 
Kit 329 mentioned staff involved with digitization, digital curation, campus IT, special 
collections and archives, preservation, administration, and consortia as participants in 
digital records management.32
Table 1: Staffing Statistics of This Survey and SPEC Kits 325 and 329
Minimum Maximum Mean Median Std. Dev.
FTE 0 15 1.96 1 2.75
Individuals 0 16 2.94 2 3.15
SPEC Kit 325 Minimum Maximum Mean Median Std. Dev.
FTE 0.20 100 4.71 2 14.62
Individuals 1.00 100 8.30 5 14.67
SPEC Kit 329 Minimum Maximum Mean Median Std. Dev.
FTE 0.10 60 4.73 2 9.25
Individuals 1 48 6.64 5.50 7.75
Respondents were asked to state the number of staff responsible for the acquisition, 
appraisal, preservation, and access to born-digital records in both full-time equivalent 
(FTE) and individual employees. Some responses were discarded in cases where the 
question was not answered correctly. Thirty-six of the forty-seven FTE responses and 
36 of the 46 “individuals” responses were usable.33 Table 1 compares the statistical 
results from this survey to those of SPEC Kits 325 and 329, which asked the same ques-
tion.34 Predictably, SPEC Kits 325 and 329 report more FTEs and individuals given 
their exclusive focus on ARL members. The present survey found that respondents with 
the largest number of FTEs at 3 or more are all ARL members (n = 5) with student 
enrollment of at least 20,000.
Twenty-one institutions (58%) reported having 1 to 3 FTEs responsible for manag-
ing born-digital records. Ten respondents (28%) have less than 1 FTE, and, as noted, 
5 (14%) have more than 3. A majority of respondents (64%) reported having 2 or more 
individuals (n = 23), and 36% reported 1 or 0 individuals (n = 13) managing born-digital 
ARCHIVAL ISSUES 34 Vol. 39, No. 1, 2018
records. The data did not reveal a statistically significant relationship between enroll-
ment size and FTE and individual staffing numbers. The fact that, on average, the 
number of individuals is greater than the number of FTEs ref lects the need to collabo-
rate in managing born-digital records. As one respondent noted, “. . . we have 5 people 
who contribute in some way to the effort, but none of us spends the majority of our time 
on digital acquisition, appraisal, preservation, and access to born-digital records.” Of all 
usable responses, 9 reported a 1:1 ration of FTEs and individuals. These findings ref lect 
little change since 2011 when SPEC Kit 325 that found 64% of respondents had 1 to 
3 FTEs, and that “digital preservation responsibilities are divided among two or more 
library staff and only rarely is an entire FTE embodied in one individual.”35
A majority of respondents (72%) felt that current staffing levels are insufficient to sup-
port born-digital records preservation at their institutions (n = 36); only 8% (n = 4) felt 
adequately staffed. Ten respondents (20%) were uncertain, as most (n = 7) are in the 
early phases of planning a digital preservation program. The survey did not identify an 
optimal staffing level. Instead, the responses confirm the assumption that the sophisti-
cation of archival programs and related staffing needs are relative and situational. The 
4 institutions that felt sufficiently staffed, 2 of which are ARL members, reported 3, 5, 
and 15 FTEs,36 but 3 institutions with 5, 5, and 7 FTEs, all ARL members, felt uncer-
tain or understaffed. That only 1 of these 7 enrolls fewer than 10,000 students suggests 
that even midsized to large institutions with presumably more resources can feel inse-
cure about the adequacy of their digital preservation infrastructure. As one stated, “Out 
of the 7 individuals who work with born-digital materials, we spend between 3–50% of 
our time working with these materials. Even with this pretty high number, we have so 
many digital materials . . . that we could be doing so much more to preserve and provide 
access to this content if we had additional staff.”  
Certainly, ARL members are better positioned to address staffing needs for managing 
born-digital records. SPEC Kit 325 reported that 67% of respondents had added staff 
for this purpose and 61% expected future increases. Likewise, SPEC Kit 329 noted 
that 46% of respondents had created or planned to create new staff positions.37 Small to 
midsized public colleges and universities often struggle to fill existing positions let alone 
add new ones.
Policies and Procedures
Only 26% (n = 12) of 47 respondents have created deeds of gifts, records transfer forms, 
purchase agreements, or other types of accessioning documents specifically for born-
digital records. The remaining 57% do not (n = 27), while 6% were unsure (n = 3). The 
5 respondents (11%) who selected “other (please specify)” were either drafting language 
on born-digital materials to incorporate into existing accessioning records, following 
a records retention schedule, or had no current plans to develop such documents. The 
question’s wording makes it difficult to graph the data with the comparison studies. 
However, the percentages are comparable to SPEC Kit 329, which reported that 29% 
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had and 71% had not developed language for gift/purchasing agreements specific to 
born-digital records.38
Figure 6 shows the percentages of respondents using policies and/or procedures for 
the listed born-digital records management activities. It combines responses from two 
separate questions for which the number of respondents is noted by the n value. Overall, 
57% and 65% of respondents have written policies and procedures, respectively, for at 
least some of the listed activities.
Figure 6: Use of written policies and procedures for born-digital records management activities among 
MAC institutions
Given the analytical nature of and the need for consistency in appraisal and acquisition 
decisions, these logically represent the areas for which the largest percentages of respon-
dents have policies. Ingest activities are both procedural and include policy aspects such 
as limiting preserved file format types. It is surprising that more respondents do not 
have policies on restrictions and personally identifiable information (PII). Because this 
question permitted multiple selections, respondents may not have chosen this category 
if such language is included in appraisal and acquisition policies. Of those selecting 
“other” who provided usable responses, 4 responded with “none”; 5 used legacy policies 
that may or may not include language specific to born-digital records; 3 noted specific 
internal policies that did not fall clearly within the other categories; and 2 were in the 
process of drafting policies. Percentages for written procedures are more evenly distrib-
uted, likely because they have long been used for consistent treatment of collections, 
which is crucial for managing born-digital records. Of the “other” responses, 6 stated 
“none”; 3 referenced an internal policy; and 3 were drafting procedures.
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Comparative use of written policies and procedures suggests MAC institutions are gen-
erally on par with the ARL community. SPEC Kit 329 stated that 56% of respondents 
had developed ingest and processing workflows. This is nearly identical to the 57% of 
respondents in this survey who reported having written policies and surprisingly less 
than the 65% who reported written procedures. Similarly, the percentage of restriction 
and PII policies in place among SPEC Kit 329 respondents and MAC institutions is 
almost identical at 20% and 19% respectively. Only 9% of SPEC Kit 325 respondents 
had written “digital preservation policies,” lower than all but one of the policy percent-
ages in figure 6.39
Figure 7 ranks the various stakeholders developing born-digital records management poli-
cies and procedures among respondents.40 Although most reported multiple stakehold-
ers, 21% (n = 9) selected only one listed category, all of which were either “archivists” or 
“librarians.” Cross-disciplinary collaboration is common between this and the comparison 
studies. Zach and Peri (2010) found that records managers (57.9%), CIO or data managers 
(61.4%), and attorneys (68.4%) contributed to ERM program development. The SPEC 
Kits also show significant collaboration in policy and program development.41
Last, most records retention schedules do not include appraisal guidelines specific 
to born-digital records. Of the 44 who answered this question, 14% (n = 6) use such 
language, while 43% (n = 19) do not and 20% (n = 9) were unsure. The remaining 10 re-
spondents did not have a retention schedule. Several commented that their schedules do 
not distinguish media or formats. Guidance on e-mail management is the exception, but 
its retention and disposition are determined by those of existing series. As one person 
noted, “There is a series for email specifically, but it directs records holders to retain/
destroy materials according to the type of record a given email is.”
Figure 7: Stakeholders involved in developing born-digital records policies and procedures at MAC 
institutions
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Acquisition, Ingest, Preservation, and Access
A majority of MAC institutions use a combination of open source, proprietary, and 
homegrown tools to manage born-digital records (see figure 8). Those who only use 
open source tools are not limited to small institutions with presumably limited resourc-
es, as 4 of these 8 respondents have at least 20,000 students.
Figure 8: Types of tools used for born-digital records acquisition, processing, preservation, and access 
among MAC institutions
Table 2: Tools and Services Used for Born-Digital Records Management
Acquisition, Ingest, and Preservation (n = 33) Access (n = 34)
Tool f Tool f
BitCurator 11 CONTENTdm 13
Archive-It 10 DSpace 6
Archivematica 6 Archive-It 5
Preservica 4 Digital Commons 4
Forensic Toolkit 3 Homegrown System 4
Data Accessioner 3 Islandora 3
Bagger 2 Preservica 3
Fixity 2 ArchivesSpace 2
TeraCopy 2 Fedora Commons 2
Homegrown System 2 Samvera 2
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Acquisition, Ingest, and Preservation (n = 33) Access (n = 34)
Tool f Tool f
Past Perfect 2 Bepress 2
BagIt 2 Omeka 2
FTK Imager 2 Institutional Website 2
DROID 2 WeTransfer 1
ArchivesSpace 1 WordPress 1
MetaArchive Cooperative 1 Flickr 1
Exactly 1 Box 1
Amazon Glacier 1 Rosetta 1
Digital Preservation Network 1 Luna 1
Linear Tape-Open 1 Internet Archive 1
TreeSize Pro 1 Google Drive 1
Samvera 1 YouTube 1
Fedora 1 ResCarta 1
DSpace 1 Extensis 1
Archivists’ Toolkit 1
KryoFlux 1
NARA File Analyzer and  
Metadata Harvester
1
Karen’s Directory Printer 1
Box 1
Rosetta 1
FC5025 USB 5.25” Floppy  
Controller
1
Disk Image and Browse 1
Microsoft File Checksum  
Integrity Verifier
1
Data Accessioner Metadata  
Transformer
1
HashMyFiles 1
Archon 1
ImgBurn 1
HandBreak 1
CDex 1
PSTViewer 1
Quick View Plus 1
Bepress 1
Internet Archive 1
Identity Finder 1
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Table 2 displays responses to two questions for which respondents listed specific tools 
and services used for managing born-digital records and the frequency at which they 
were mentioned. Comprehensive tools such as Archivematica and Preservica were sur-
prisingly underrepresented. Instead, format-specific Archive-IT (websites) and digital 
forensics–focused BitCurator were the most frequently mentioned acquisition, ingest, 
and preservation tools.42 Both SPEC Kit 329 and this study show similar proportional 
distribution across the access methods (see figure 9), though SPEC Kit 329 respondents 
are providing greater access to born-digital records.43  
Figure 9: Access methods for born-digital records
Respondents are managing a wide range of born-digital record formats (see figure 10). 
Although 39% of respondents have acquired e-mail, none specified e-mail–specific 
tools such as Aid4Mail or MailArchiva to manage these records. The only additional 
format identified in the “other” responses was PDF. Only 18% of respondents limited or 
restricted file formats considered for preservation. The percentages of respondents col-
lecting metadata at the file/item and collection levels of description are similar whether 
the metadata is captured via automation or created by archivists (see table 3). The only 
additional level of description at which metadata is created or captured noted in the 
“other” responses was series. Most “other” responses explained that they treat metadata 
strategy on a case-by-case basis or in the planning stage without a final decision. Re-
sponses expressed the same sentiment concerning types of metadata created or captured.
The data shown in table 3 lag behind the percentages reported in SPEC Kit 325. Sixty-
nine percent of SPEC Kit 325 respondents restricted the types of file formats accepted 
for preservation. These institutions also generated item-level (94%) and collection-level 
(82%) metadata at much higher rates. The same was true for the types of metadata 
created, specifically, administrative (100%), technical (98%), and structural (86%).44 
ARCHIVAL ISSUES 40 Vol. 39, No. 1, 2018
In the present study, the percentages for creating and capturing metadata at any level 
of description are surprisingly low considering that even the simplest of freely avail-
able tools automatically generate technical metadata or require that basic description be 
entered into data fields for the tools to function. The discrepancies between this study 
and SPEC Kit 325 may stem from the fact that SPEC Kits limited their surveys to well-
funded ARL institutions. 
Figure 10: Types of born-digital records acquired
Figure 11: Amount of born-digital content preserved and available storage space for future acquisitions
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Table 3: Born-Digital Records Processing and Metadata Practices among Survey Respondents
Yes No Not Sure
Limit file formats 
considered for preservation 
(n = 44)
 
18%
(8)
 
57%
(25)
 
25%
(11)
File/Item-Level Collection-Level Other
Description level at which 
metadata is captured during 
acquisition, ingest, and 
processing 
(n = 35)
 
 
 
60%
(21)
 
 
 
69%
(24)
 
 
 
29%
(10)
File/Item-Level Collection-Level Other
Description level at which 
metadata is created during 
acquisition, ingest, and 
processing 
(n = 37)
 
 
 
62%
(23)
 
 
 
73%
(27)
 
 
 
27%
(10)
Administrative Technical Structural Descriptive Other
Type of metadata created or 
captured 
(n = 39)
 
74%
(29)
 
74%
(29)
 
41%
(16)
 
87%
(34)
 
13%
(5)
Digital Storage
Eighty percent of respondents reported preserving less than 10 terabytes of born-digital 
records (see figure 11). Of the 8 institutions preserving 10 or more terabytes, 6 had at 
least 20,000 students, and 5 of those were ARL members. When it comes to available 
storage space, 50% had less than 10 terabytes, and 39% had 10 to 99 terabytes available 
for future accessions. The study showed no apparent relationship between institutional 
size and available storage space. The data also do not reveal how long into the future 
this space will be sufficient, which depends on the average storage requirements and 
acquisition rate of born-digital records.
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Table 4 charts various storage strategies for stages of born-digital records management. 
SPEC Kit 329 presented a similar table.
Table 4: Storage Methods Used during Born-Digital Records Management Activities (n = 39)
Ingest Processing Access Backup Storage Total  
Respondents
External media (CD/
DVDs, tapes, etc.)
 
83%
(24)
 
28%
(8)
 
31%
(9)
 
41%
(12)
 
24%
(7)
 
29
IT-supported network 
file system (including 
storage area network)
 
 
76%
(25)
 
 
70%
(23)
 
 
61%
(20)
 
 
79%
(26)
 
 
85%
(28)
 
 
33
Local/Attached 
storage (internal 
or external drive, 
network-attached 
storage, etc.)
 
 
 
 
64%
(21)
 
 
 
 
55%
(18)
 
 
 
 
55%
(18)
 
 
 
 
67%
(22)
 
 
 
 
45%
(15)
 
 
 
 
33
Distributed systems 
(LOCKSS, Digital 
Preservation Network, 
iRods, etc.)
 
 
 
0%
(0)
 
 
 
0%
(0)
 
 
 
15%
(2)
 
 
 
100%
(13)
 
 
 
62%
(8)
 
 
 
13
Cloud storage (Dura-
Cloud,  
Amazon S3/Glacier, 
Google Storage, 
Mozy, etc.)
 
 
 
 
25%
(4)
 
 
 
 
13%
(2)
 
 
 
 
38%
(6)
 
 
 
 
69%
(11)
 
 
 
 
63%
(10)
 
 
 
 
16
The two tables show a similar use of strategies. Both depict a logical f low from unstable 
media during ingest toward increasingly reliable digital environments for processing, 
backup, and storage. In both, network file systems prevail for access and distributed 
systems for backup. 
However, some interesting differences exist. One would expect the use of local/attached 
storage for ingest to be greater than 64%, more like the 81% reported in SPEC Kit 329. 
The 67% of respondents using this strategy for backups, however, is much larger than 
the 40% reported in SPEC Kit 329. Fewer SPEC Kit 329 respondents (60%) used net-
work file systems (NFS) for ingest than the 76% in this study. While both charts show 
steady dependence upon NFSs across all management activities, the 85% using them 
here for long-term storage far exceeds the 45% reported in SPEC Kit 329. SPEC Kit 
329 reported lower percentages of cloud storage use for backup and storage (both 33%) 
than those in table 4 and, instead, use distributed systems for these functions at 76% and 
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90%, respectively.45 The ARL respondents to the present survey showed similar prefer-
ence for distributed systems for these functions, representing 62% (8 of 13) and 50% (4 
of 8) of backup and storage responses, respectively. By contrast, less than half of those 
using cloud storage for backup and storage functions were ARL respondents, represent-
ing 45% and 30% of total responses, respectively. 
The preponderance of external media, NFSs, and local/attached storage in both surveys 
ref lects the ubiquity and affordability of these storage options. These media have insti-
tution-wide uses beyond archival purposes and are therefore likely to be counted among 
routine operating expenses. In contrast, distributed and cloud services are expensive, 
often external services requiring additional costs and justification to resource allocators.
Figure 12 shows that of those respondents using geographically dispersed storage, more 
did so for preservation files alone (38%). Slightly more than a quarter preserved both 
preservation and access files in this way, while slightly less than a quarter preserved 
neither in geographically dispersed storage, indicating that storage was either local or 
nonexistent, as one of the “other” comments noted. 
Figure 12: Use of geographically dispersed storage for preservation and access files (n = 39)
Respondents rarely used dispersed storage for all born-digital files/collections (8%). The 
majority (54%) were selective about which materials warrant the expense of dispersed 
storage, while 27% stored no born-digital files/collections. Most respondents (49%) kept 
2 copies of preservation files (or AIPs), while 29% maintained 1 copy, 14% maintained 
3 copies, and 9% maintained 4 or more copies. One commenter stated that decisions on 
the number of duplicative copies kept were made on a case-by-case basis: “Some digital 
files are backed up with more copies than others. There usually is at least one.”
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Sustainability
The overwhelming majority of respondents relied upon the library operating budget to 
fund born-digital records preservation activities (see figure 13). Indeed, of the 39 who 
selected operating budget, 26 (67%) relied solely on this funding source, while only 13 
(32%) selected an additional source. The only instance of a respondent selecting a fund-
ing source that was not paired with “library operating budget” was an “other” response 
that stated: “Centralized University of Missouri System library IT level provides storage 
costs and support. At the campus library level, the library operating budget has provided 
support for FTE and digital curation workstation expenses.” A second “other” response 
identified the “university central administration budget” as an additional source, while 
the third “other” selection did not specify an answer. A similar question asked in SPEC 
Kit 325 reported higher percentages for IT budget (62%), grants or awards (62%), and 
gifts or endowments (35%). Some respondents also drew upon the materials budget 
(38%).46 The diversity of funding sources cited by ARL member respondents of SPEC 
Kit 325 may ref lect broader institutional support from which to tap financial resources.
Insufficient staffing and funding were the biggest challenges to developing born-
digital records preservation programs (see figure 14). Even a majority of ARL member 
respondents identified these as significant, at 67% (n = 10) and 60% (n = 9) respectively. 
Responses for “other” that were distinguishable from the listed challenges included lack 
of time to explore preservation tools and best practices, lack of general planning initia-
tives, and lack of physical infrastructure such as digital storage capacity. Staff, fund-
ing, and expertise topped the list of challenges because new personnel and professional 
development depend on funding. In contrast, archives can build institutional support 
and coordinate among stakeholders without additional resources using existing commu-
nication channels.
Figure 13: Funding sources supporting born-digital records preservation activities (n = 41)
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Thirty respondents described plans and strategies to address these challenges. Although 
often vague, the responses were categorized based on commonalities, and the percent-
ages that follow exceed 100% because some responses fell into multiple categories. The 
categories included none; outreach, conversation, collaboration; personnel; tools and 
services; and funding. Nine (30%) replied with some version of “no active strategies 
at this time” or identified budget cuts as a reason for inaction. Thirteen (43%) noted 
outreach and collaborative initiatives to educate and involve stakeholders such as campus 
IT professionals, administrators, and archivists and librarians across university systems. 
Systemwide synergy helps smaller institutions access the resources of their larger sister 
schools. One respondent stated that new positions at larger schools allocate a percentage 
of job duties toward assisting smaller schools. Another respondent described a system-
wide committee that has led self-assessments, inventoried digital assets, and established 
geographically dispersed storage. Other respondents reported drafting policies and 
white papers to support outreach. One archivist prioritized improving finding aids and 
digital collections before beginning on digital preservation outreach.
Nine respondents (30%) are implementing “hardware and software solutions” with Pre-
servica being the most frequently cited tool or service. Other referenced tools included 
CONTENTdm, Bepress, DSpace, the Internet Archive, and Archivematica, and one 
respondent referred to the Open Archival Information System Reference Model. Only 
3 responses (10%) were personnel-related, including hiring additional staff or retooling 
open positions to include digital preservation responsibilities. Fewer (2, or 7%) identi-
fied professional development or seeking grants to support digital preservation pro-
grams. Other respondents mentioned funding as general expressions of financial need 
rather than specific strategies aimed at satisfying the need. It is not clear which drives 
the other: whether the low percentage reporting personnel, funding, and professional 
Figure 14: Challenges to born-digital records preservation
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development strategies ref lects the fact that staff, funding, and expertise are the top 
challenges to digital preservation (see figure 14), or whether the lack of strategies in 
these areas exacerbates said challenges. That stakeholder coordination and institutional 
support are the least challenging barriers to digital preservation programs may follow 
from the fact that outreach and collaboration represent the most common strategies.
Discussion
The present survey (2017) does not demonstrate significant advancement of born-digital 
preservation programs since SPEC Kit 325 (2011) and SPEC Kit 329 (2012). It shows 
that in some instances midwestern four-year public colleges and universities are on par 
with the ARL-focused SPEC Kit studies. This is particularly true for activities that 
do not require significant financial investment and can be accomplished with existing 
resources. MAC institutions are often as engaged with born-digital records as the ARL 
community in both planning and implementing preservation strategies. Neither group 
has consistently adopted language specific to born-digital records in acquisition or ac-
cessioning documents, nor instituted policies regarding PII. Both groups share a variety 
of stakeholders involved in digital preservation planning and implementation, a range 
of types of born-digital records preserved, the use of multiple tools during ingest and 
preservation activities, and a similar percentage of institutions implementing written 
policies and procedures. Both groups employ progressively stable storage solutions from 
acquisition to preservation management activities, though with different preferences for 
backup and storage strategies.
The ARL community is advanced in areas that typically require resources that smaller 
to midsized MAC institutions may lack. They can devote more staff to born-digital 
records and are better able to add positions for this purpose. The ARL community is 
more active in limiting file formats selected for preservation and capturing or creating 
administrative, technical, and structural metadata. They also provide greater access to 
born-digital records than MAC institutions, albeit not without challenges. Last, SPEC 
Kit 325 indicated that digital preservation was more likely to be supported using various 
funding sources as opposed to sole reliance on the library operating budget. While every 
archives faces the same challenges in preserving born-digital records, ARL institutions, 
in this survey and the SPEC Kits, are, overall, better suited to address them.
Conclusion: A Model? 
Advancements in best practices, tools and services, storage technology, and continuing 
education opportunities have equipped a growing number of archivists with the skills 
needed to manage born-digital records, even if primitively, at institutions of all sizes. 
The percentage of institutions both in this survey and the SPEC Kit studies that are 
planning for or working with born-digital records—85%, 80%, and 92%, respectively—
is far higher than Zach and Peri’s finding that 49% were planning or implementing 
a formal ERM program. However, neither this survey nor the comparison studies 
point toward a uniform solution for born-digital records preservation. While the data 
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demonstrate that archivists aim to follow best practices, resource disparities and the ar-
ray of tools and services in use complicate the development of step-by-step or standard-
ized guidance in creating and sustaining a digital preservation program, resulting in a 
variety of approaches. Several models offer thorough guidance and considerations for 
planning, implementing, and assessing a preservation program.47 However, these typi-
cally present lofty goals and ideal solutions unachievable for institutions with limited 
resources. Many also lack specific recommendations on tools, storage strategies, and 
workflows for institutions that struggle to devote staff time to researching and experi-
menting on their own, the Digital POWRR resources being an exception.48
A uniform solution, achievable across the spectrum of archival repositories, is unlikely 
to materialize. Digital preservation infrastructure and workflow depend upon avail-
able resources. A comment in this survey best captured the institution-specific nature 
of digital preservation programs: “Continue chipping away at the problem and experi-
menting with what digital preservation solutions might work best for us.” Accordingly, a 
matrix linking reasonably achievable infrastructure and workflows with corresponding, 
categorized levels of financial, technical, and human resources may be more useful for 
resource-strapped archives seeking to develop digital preservation activities than ideal, 
blanket models. Anne Kenney and Nancy McGovern suggest such an approach:
The focus on [technological solutions has] reduce[d] things to on or off status—
either you have a solution or you do not. This either/or assessment gives little 
consideration to the effort required to reach the on stage, to a phased approach for 
reaching the on stage, or to differences in institutional settings. Nor does it take 
into account that a partial program at one institution may represent a fully mature 
program at another. . . . Insufficient attention has been paid to the institutional 
context in which digital preservation programs must be developed. What empha-
sis exists has been placed on constructing models and frameworks . . . but these 
presume a fully mature program and do not address how such programs can be 
phased in.49
Kenney and McGovern do not recommend specific tools and infrastructure, but their 
emphasis on the different institutional contexts in which archivists work, as well as 
appropriate solutions relative to these contexts, highlights the mindset required when 
considering digital preservation models.
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